Effect of field resistance on the development of leaf blast in mixtures of susceptible and resistant rice cultivars was studied in three field experiments (one in the upland nursery and two in the paddy fields) by using two susceptible rice cultivars with different (low and intermediate) levels of field resistance to the disease. In the upland nursery experiment where infected leaves with blast fungus were strewed uniformly in the plots and in the paddy experiment in 1982 where the disease occurred naturally, the disease severity on respective susceptible cultivars decreased with the reduction in the proportion of the susceptible cultivars in the plots, and the decrease for the cultivar with a low level of field resistance (LFC) was greater than that for the cultivar with an intermediate level of the resistance (MFC). Similar results were obtained in the paddy experiment in 1981 where an inoculum source was placed at the center of each plot. Since leaf blast severity in each experiment was smaller for MFC than for LFC and the disease gradient on the susceptible cultivar from the inoculum source was steeper for MFC than for LFC in the paddy experiment in 1981, it was assumed that less spread of the disease between plants on MFC reduced the effectiveness of the mixtures for the control of the disease.
INTRODUCTION
Blast caused by Pyricularia grisea (Cooke) Sacc. (P. oryzae Cavara), telemorph Magnaporthe grisea (Hebert) Barr22), is one of the most destructive diseases of rice in temperate regions21). The casual fungus colonizes leaves (leaf blast), panicles (panicle blast) and other parts of the rice plant, and causes severe damage to the plant21,29). For controlling the disease, many rice cultivars with true resistance, synonymous with vertical or complete resistance2, 21) , have been developed29). The resistance of the cultivars, however, has been broken down within several years after their release due to the multiplication of virulent new or minor races of the fungus to the resistance29). For preventing the breakdown of the resistance, the use of multilines proposed by Jensen10) in oats and by Borlaug4) in wheat was suggested13) and researchers reported on the reduction of blast development in mixtures of rice cultivars or near-isogenic lines having different genes for true resistance1, [5] [6] [7] 13, 14, 20, [24] [25] [26] 31) .
Field resistance, synonymous with partial resistance2,32), commonly considered to be non-specific to the fungus strain and transmitted by polygenes29), has also been used to control blast29). In pure stands of susceptible rice cultivars or lines, field resistance diminishes infection and sporulation of the blast fungus in rice plants and reduces blast development23, 29, 30) . However, in the mixtures of rice cultivars or near-isogenic lines, the effect of field resistance on blast development has not been well documented, although it is assumed that field resistance may affect the development in the mixtures.
This study was conducted to investigate the effect of field resistance on leaf blast development in Fig. 3 ). In the 1981 experiment, the number of acute-type lesions per hill on susceptible plants in the plots for Norin 29 was significantly larger than that for Nipponbare regardless of the distance from the inoculum source after July 21. The number of acute-type lesions per susceptible hill at each distance from the inoculum source for Norin 29 was reduced in the mixtures of the susceptible and resistant plants. However, there were no statistically significant differences for Nipponbare in the number of acute-type lesions between the pure stands of susceptible plants and the mixtures of susceptible and resistant plants (Fig. 3, Fig. 4) . No acute-type lesions were found on Fukunishiki.
In the 1982 experiment, the number of acute-type lesions per hill on susceptible rice plants in the plots for Norin 29 was significantly larger than that for Nipponbare after July 6. Although there were no statistically significant differences in the number of acute-type lesions among the treatments, the number of lesions decreased with the decrease in the ratio of susceptible plants in the treatments for the respective susceptible cultivars. Moreover, the reduction in the number of lesions in the mixtures for Norin 29 tended to be larger than that for Nipponbare (Fig. 5) . Japanese race 003 of P. grisea was isolated from acute-type lesions on susceptible plants in the plots. cultivar. MacKenzie17) pointed out that the inhibitory effect of multilines on the disease development was enhanced with the decrease in the incidence of auto-infection based on a mathematical model. Mundt and Leonard18) and Wolfe28) indicated that multilines and cultivar mixtures would be more effective for crops with small plants having a low level of auto-infection. Moreover, Kiyosawa12) and Mundt and Leonard19) showed that the effectiveness of the mixtures for disease control decreased with the increase in the steepness of the disease dispersal gradient based on computer simulation models.
In this study, leaf blast severity in each experiment was smaller for Nipponbare than for Norin 29, and the disease gradient from the inoculum source of Nipponbare was steeper than that of Norin 29 in the paddy field experiment in 1981. These results suggest that field resistance inhibited the spread of the disease between plants by reducing the disease development.
We previously reported that rice plants infected with the blast fungus dispersed lesions (inocula for next infection) horizontally to the susceptible tissues of adjacent hills along with the plant growth15). In my experiments, it is considered that reduction in number of leaf blast lesions on rice plants due to field resistance caused decrease in the dispersion of lesions to the adjacent rice hills. The limited inhibitory effect of the mixtures on leaf blast development for Nipponbare compared with Norin 29 in this study may be due to the fact that the barrier effect provided by resistant plants28) was reduced by decrease in the spread of the disease between plants owing to field resistance of Nipponbare.
In this study, I did not use near-isogenic lines for the mixtures of susceptible and resistant plants. 
